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ILJXUHVZHUHEDVHGRQWKHRXWSXWRIQRLVHPDSSLQJDFFRUGLQJWRWKH(XURSHDQ1RLVH'LUHFWLYH(1'LQ:KLOH
H[DPLQLQJWKLVGDWDEDVHWKHUHDSSHDUVWREHDQXPEHURIDQRPDOLHVDVVRFLDWHGZLWKWKH(1'GDWDIRUPDMRUURDGVLQ
(XURSHDQPHPEHUVWDWHV
7KHSURMHFWJURXS5RDG1RLVHRIWKH&RQIHUHQFHRI(XURSHDQ'LUHFWRUVRI5RDGV&('5KDVDVVHVVHGWKH(($GDWD
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RQO\ GHVFULEHV WKHVH VRXUFHV RI HUURUV LW DOVR JLYHV UHFRPPHQGDWLRQV WR LPSURYH WKH RXWSXW RI IXWXUH(1'QRLVH
PDSSLQJ LQ WHUPV RI PRUH DFFXUDWH QRLVH H[SRVXUH GDWD 8QELDVHG GDWD DUH HVVHQWLDO EHFDXVH WKH (1' QRLVH
H[SRVXUHGDWDDUHWKHGULYLQJIRUFHLQQRLVHDEDWHPHQWRQD(XURSHDQOHYHODVZHOODVRQDQDWLRQDOOHYHO

3XEOLVKHGE\(OVHYLHU/WG6HOHFWLRQDQGRUSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI75$

.H\ZRUGVQRLVHQDWLRQDOURDGVPDMRUURDGV(XURSHDQ1RLVH'LUHFWLYHQRLVHPDSSLQJ

&RUUHVSRQGLQJDXWKRU7HO
(PDLODGGUHVVZLHEHDOEHUWV#UZVQO
Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1285 Wiebe Alberts /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1284 – 1293 
,QWURGXFWLRQ
7KH (XURSHDQ (QYLURQPHQW $JHQF\ (($ KDV ODXQFKHG WKH PRVW FRPSUHKHQVLYH PDS RI QRLVH
H[SRVXUH WR GDWH UHYHDOLQJ WKH H[WHQW WR ZKLFK (XURSHDQ FLWL]HQV DUH H[SRVHG WR H[FHVVLYH DFRXVWLF
SROOXWLRQ 7KHLU GDWDEDVH 12,6( 1RLVH 2EVHUYDWLRQ DQG ,QIRUPDWLRQ 6HUYLFH IRU (XURSH SURYLGHV D
JRRGSLFWXUHRIWKHQXPEHURISHRSOHH[SRVHGWRQRLVHJHQHUDWHGE\DLUUDLODQGURDGWUDIILFDFURVV(XURSH
DQGLQXUEDQDJJORPHUDWLRQV7KHGDWDEDVHILWVZHOOLQWRWKHREMHFWLYHVRIWKH(($LQSURYLGLQJVRXQG
DQGLQGHSHQGHQWLQIRUPDWLRQUHODWHGWRHQYLURQPHQWDOLVVXHV
7KH SURMHFW JURXS 5RDG 1RLVH  RI WKH &RQIHUHQFH RI (XURSHDQ 'LUHFWRUV RI 5RDGV &('5 KDV
DVVHVVHG WKH (($ GDWD IRU QRLVH H[SRVXUH DORQJ PDMRU URDGV LQ DFFRUGDQFH WR WKH (XURSHDQ 1RLVH
'LUHFWLYH(1'7KHUHDSSHDUVWREHDQXPEHURIDQRPDOLHVDVVRFLDWHGZLWKWKHVHGDWDZKLFKPD\FDOO
LQWR TXHVWLRQ WKH YHUDFLW\ RI WKH GDWD ,Q WKLV SDSHU WKH UHVXOWV RI WKH H[DPLQDWLRQ DUH GHVFULEHG DQG
SRVVLEOHHUURUVDUHGHILQHG$OVRVHYHUDOUHFRPPHQGDWLRQVDUHPDGHWRLPSURYHWKHDFFXUDF\RIWKHGDWD
JDWKHUHGLQQRLVHPDSSLQJPDMRUURDGV
1RLVHH[SRVXUHGDWDIURP(1'QRLVHPDSSLQJLQ(XURSH
7KH(XURSHDQ7RSLF&HQWUHRQ/DQG8VHDQG6SDWLDO,QIRUPDWLRQ(7&/86,LVVXSSRUWLQJWKH(($
LQ PRQLWRULQJ WKH ODQG XVH DQG ODQG FRYHU FKDQJH LQ (XURSH DQG DQDO\VLQJ WKH HQYLURQPHQWDO
FRQVHTXHQFHV 7KH (7& LV SDUW RI WKH (XURSHDQ (QYLURQPHQWDO ,QIRUPDWLRQ DQG2EVHUYDWLRQ1HWZRUN
(LRQHWDQGFRRSHUDWHVZLWKRWKHU(XURSHDQ LQVWLWXWLRQV OLNH WKH -RLQW5HVHDUFK&HQWUH -5&(XURVWDW
DQGWKHGLIIHUHQW'LUHFWRUDWHV*HQHUDORIWKH(XURSHDQ&RPPLVVLRQ$VXEVWDQWLDOSDUWRIWKH(7&ZRUNLV
GHGLFDWHG WRFROOHFWLQJPDQDJLQJDQDO\VLQJDQGGLVSOD\LQJ ODQGXVHUHODWHGVSDWLDOGDWD7KH\FODLPWR
KDYHH[WHQVLYHH[SHULHQFHLQGDWDPDQDJHPHQWDQGTXDOLW\DVVXUDQFH
7KH(7&KDVGHYHORSHGDJHRVSDWLDOGDWDEDVHRIQRLVHGDWDSURYLGHGE\WKH(XURSHDQPHPEHUVWDWHV
7KLV SURMHFW ZDV XQGHUWDNHQ WR FRPSO\ ZLWK WKH (QYLURQPHQWDO 1RLVH 'LUHFWLYH (1' UHSRUWLQJ
REOLJDWLRQV,QRUGHUWRIDFLOLWDWHWKHGHOLYHU\RIWKLVGDWDWKH'LUHFWRUDWH*HQHUDOIRU(QYLURQPHQWRIWKH
(XURSHDQ&RPPLVVLRQ SURSRVHG LQ  D5HSRUWLQJ0HFKDQLVP WKDW VKRXOG EH XWLOLVHG E\0HPEHU
6WDWHV (&  5HSRUWLQJ LQ DFFRUGDQFH ZLWK WKH (1' LV QRZ WKH NH\ LQIRUPDWLRQ IORZ IRU
HQYLURQPHQWDOQRLVHGDWDLQ(XURSHDQGWKH(($KDVDGDSWHG5HSRUWQHWIRUXVHLQGHOLYHU\RIVXFKQRLVH
GDWD7RRIIHUJXLGDQFHRQWKHXVHRI5HSRUWQHWWKH(($KDVPDGHDGHOLYHU\JXLGH(($,QVKRUW
(XURSHDQPHPEHUVWDWHVFDQXSORDG WKHLU(1'GDWDE\XVLQJ5HSRUWQHW7KHGHOLYHU\SURFHVVSURYLGHV
WZR ZD\V WR KHOS WKH (8 PHPEHU VWDWHV YHULI\LQJ WKDW WKHLU GDWD PHHWV TXDOLW\ UHTXLUHPHQWV YLVXDO
LQVSHFWLRQ DQG TXDOLW\ DVVHVVPHQWV 9LVXDO LQVSHFWLRQ ZLOO VLPSO\ VKRZ WKH PHWDGDWD RI WKH XSORDGHG
ILOHV 7KH TXDOLW\ DVVHVVPHQW FDQ EH WULJJHUHG RQ GHPDQG E\ D (8 PHPEHU VWDWH 7KLV ZLOO UXQ D
FROOHFWLRQRITXDOLW\DVVHVVPHQWVFULSWVDQGSURGXFHDUHSRUWGHVFULELQJWKHWHVWVDQGWKHUHVXOWVRIWKHP
6\QWD[ LVVXHV DQG LQFRPSOHWH HQWULHV FDQ EH GHWHFWHG EXW WKH DFFXUDF\ RI WKH RULJLQDO GDWD FDQ QRW EH
DVVHVVHG2QFHRIILFLDOO\VXEPLWWHGE\D(8PHPEHUVWDWHTXDOLW\DVVHVVPHQWLVDXWRPDWLFDOO\WULJJHUHG
E\ WKH V\VWHP 7KH UXOHV FKHFNHG E\ WKH (($ DUH WKH VDPH DV LQ WKH FDVH RI WKH RQ GHPDQG TXDOLW\
DVVHVVPHQWE\D(XURSHDQPHPEHUVWDWH

Ĩ7KH&('5SURMHFWJURXS5RDG1RLVHKDVUHSUHVHQWDWLYHVIURP1DWLRQDO5RDG$XWKRULWLHV,QWRWDOWKHUHDUH&('5PHPEHU
VWDWHV
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(1'GDWDIRUPDMRUURDGVWREHVHQWWRWKH(XURSHDQ&RPPLVVLRQ
,Q WKH ILUVW URXQG RI (1' QRLVH PDSSLQJ DFFRUGLQJ WR DQQH[ 9, RI WKH 'LUHFWLYH (& WKH
IROORZLQJGDWDIRUPDMRUURDGVKDGWREHVHQWWRWKH(XURSHDQ&RPPLVVLRQ
³7KHHVWLPDWHG WRWDOQXPEHURISHRSOHLQKXQGUHGV OLYLQJRXWVLGHDJJORPHUDWLRQV LQGZHOOLQJV
WKDWDUHH[SRVHGWRHDFKRIWKHIROORZLQJEDQGVRIYDOXHVRI/GHQLQG%PDERYHWKHJURXQGDQGRQWKH
PRVWH[SRVHGIDoDGH!«
7KH HVWLPDWHG WRWDO QXPEHU RI SHRSOH LQ KXQGUHGV OLYLQJ RXWVLGH DJJORPHUDWLRQV LQ GZHOOLQJV
WKDWDUHH[SRVHGWRHDFKRIWKHIROORZLQJEDQGVRIYDOXHVRI/QLJKWLQG%PDERYHWKHJURXQGDQGRQWKH
PRVWH[SRVHGIDoDGH!7KHVHGDWDPD\DOVREHDVVHVVHGIRUYDOXHEDQG
EHIRUHWKHGDWHODLGGRZQLQ$UWLFOH«
7KHWRWDODUHDLQNPðH[SRVHGWRYDOXHVRI/GHQKLJKHUWKDQDQGG%UHVSHFWLYHO\7KH
HVWLPDWHGWRWDOQXPEHURIGZHOOLQJVLQKXQGUHGVDQGWKHHVWLPDWHGWRWDOQXPEHURISHRSOHLQKXQGUHGV
OLYLQJLQHDFKRIWKHVHDUHDVPXVWDOVREHJLYHQ7KRVHILJXUHVPXVWLQFOXGHDJJORPHUDWLRQV´(&
)RU DJJORPHUDWLRQV ³DQ LQGLFDWLRQ VKRXOG DOVREHJLYHQRQKRZPDMRU URDGV « FRQWULEXWH WR´ WKH
HVWLPDWHGQXPEHURISHRSOHOLYLQJLQGZHOOLQJVWKDWDUHH[SRVHGWRGLIIHUHQWEDQGVRIYDOXHVRI/GHQDQG
/QLJKWGXHWRURDGWUDIILFQRLVH(&$OVRWKHOHQJWKRIWKHPDMRUURDGVVKRXOGEHJLYHQ
$VVHVVPHQWRIQRLVHH[SRVXUHGDWDIRUPDMRUURDGV
7KH (($ QRLVH H[SRVXUH GDWD IRU PDMRU URDGV FDQ EH GRZQORDGHG IURP WKH 1RLVH ZHEVLWH
KWWSQRLVHHLRQHWHXURSDHX 2QH FDQ ILQG LQWHUHVWLQJ (1' QRLVH GDWD XQGHU WKH µ,QIRUPDWLRQ¶ EXWWRQ
FKHFN µGRZQORDG GDWD¶ DQG FOLFN RQ µOLQN¶ 7KLV GDWD LQFOXGHV WKH PRVW UHFHQW XSGDWHV DQG ODWHVW
GHOLYHULHVXSWR1RYHPEHU7KHPRVWLQWHUHVWLQJILJXUHVDUHWREHIRXQGLQWKHVKHHWV05RDGB'DWD
DQG05RDGB&RYHUDJH7KHRULJLQDO(($GDWDIRUPDMRUURDGVZDVXVHGWRGRDGGLWLRQDOFDOFXODWLRQVLQ
RUGHUWRFKHFNWKHDFFXUDF\RIWKHUHSRUWHG(1'GDWD'DWDIRUSHRSOHGZHOOLQJVDUHDVDQGOHQJWKFDQEH
XVHG WR FDOFXODWH QHZYDULDEOHV OLNH KRXVHKROG VL]H UHVLGHQWLDO GHQVLW\ DQGGLVWDQFHRI QRLVH FRQWRXUV
7KHRXWSXWRIVRPHRIWKHVHFDOFXODWLRQVLVUHSRUWHGLQDSSHQGL[$$FORVHUORRNDWWKHRXWSXWRIWKHVH
FDOFXODWLRQVUHYHDOVVRPHUHPDUNDEOHILJXUHVVRPHWLPHVIDURXWVLGHWKHUDQJHWKDWRQHZRXOGH[SHFW
$YHUDJHKRXVHKROGVL]H
'LYLGLQJ WKHQXPEHURISHRSOHH[SRVHG WRDFHUWDLQQRLVH OHYHO IURPPDMRU URDGVE\ WKHQXPEHURI
GZHOOLQJVH[SRVHGWRWKHVDPHQRLVHOHYHOJLYHVWKHDYHUDJHQXPEHURISHUVRQVSHUGZHOOLQJRUVLPSO\
WKHDYHUDJHKRXVHKROGVL]H)URPWKHGDWDSUHVHQWHGWKLVFDOFXODWLRQDSSHDUVWRUDQJHIURPXSWR
SHUVRQVSHUGZHOOLQJVHHDSSHQGL[$,Q,UHODQGIRUH[DPSOHWKHQXPEHURISHUVRQVSHUGZHOOLQJLQWKH
QRLVHH[SRVXUHFDWHJRU\RI!G%LVSHUVRQVSHUGZHOOLQJ$FFRUGLQJWRGDWDIURPWKHVWDWLVWLFDO
RIILFHRIWKH(XURSHDQ8QLRQRQHZRXOGH[SHFWWKHDYHUDJHKRXVHKROGVL]HWRUDQJHEHWZHHQDQG
SHUVRQVSHUGZHOOLQJ(XURVWDW7KHUHIRUHWKHYHUDFLW\RIDQ\ILJXUHVIDURXWVLGHWKLVUDQJHZRXOG
KDYHWREHTXHVWLRQHG
$YHUDJHUHVLGHQWLDOGHQVLW\SHUNP
,IWKHDUHDLQNPH[SRVHGWRDFHUWDLQDPRXQWRIQRLVHIURPWUDIILFRQPDMRUURDGVLVGLYLGHGE\WKH
QXPEHURIGZHOOLQJVH[SRVHG WR WKHVDPHQRLVH OHYHORQHJHWV WKHDYHUDJHUHVLGHQWLDOGHQVLW\SHUNP
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1RUPDOO\WKHVHILJXUHVDUHH[SHFWHGWRYDU\VLJQLILFDQWO\UDQJLQJIURPDERXWGZHOOLQJSHUNPLQ
XUEDQDUHDVWRDERXWGZHOOLQJSHUNPLQUXUDODUHDVLQDKLJKO\XUEDQL]HGFRXQWU\OLNHWKH1HWKHUODQGV
&%6 +RZHYHU LQ WKH EDQG! /GHQ WKHUH DUH(8PHPEHU VWDWHV VXFK DV )UDQFH ,WDO\ DQG
/X[HPERXUJZLWKXQH[SODLQHGDQRPDOLHVIRUWKHLURULJLQDOILJXUHVIDURXWVLGHWKLVUDQJHVHHDSSHQGL[%
'LVWDQFHRI/GHQFRQWRXUV
:LWKWKHGDWDSUHVHQWHGLQWKHGDWDEDVHLWLVSRVVLEOHWRURXJKO\FDOFXODWHWKHDYHUDJHGLVWDQFHRI/GHQ
FRQWRXUVDORQJVLGHPDMRUURDGV$VDURXJKLQGLFDWLRQIRUWKH(XURSHDQPDMRUURDGVWKHFRQWRXURIG%
LVDWDGLVWDQFHRIWRPHWHUVWKHG%FRQWRXUDWWRPHWHUVDQGWKHG%FRQWRXUDW
WR  PHWHUV $V IRU WKHVH LQGLFDWLRQV (XURSHDQ GLIIHUHQFHV LQ SDUDPHWHUV VXFK DV WKH QDWLRQDO QRLVH
PRGHOWUDIILFYROXPHVDQGVLOHQWSDYHPHQWVDUHQHJOHFWHG6WLOOWKHUHDUHVRPHLVVXHVDVVRFLDWHGZLWKWKH
RULJLQDO ILJXUHV IRU PHPEHU VWDWHV OLNH ,WDO\ /X[HPERXUJ DQG 1RUZD\ 7KH GLVWDQFHV RI WKHLU /GHQ
FRQWRXUVDUHIDURXWVLGHWKHVHUDQJHV
3HRSOHOLYLQJLQVLGHDJJORPHUDWLRQVDORQJVLGHPDMRUURDGV
2WKHU FDOFXODWLRQV ZHUH PDGH WR HVWDEOLVK WKH QXPEHU RI SHRSOH OLYLQJ DORQJVLGH PDMRU URDGV LQ
DJJORPHUDWLRQV7KLV ILJXUH VKRXOG EH ]HUR LQ FDVHVZKHUH D(8PHPEHU VWDWH KDV QR DJJORPHUDWLRQV
+RZHYHU WKHUHDUHDJJORPHUDWLRQV LQ$XVWULD DJJORPHUDWLRQ9LHQQD6ORYHQLD/MXEOMDQDDQG)UDQFH
)5KDVDJJORPHUDWLRQV%XWWKHUHDSSHDUVWREHQRSHRSOHOLYLQJLQWKHVHDJJORPHUDWLRQVDORQJVLGH
WKHLUPDMRUURDGVH[SRVHGWRQRLVH
&RQFOXVLRQV
7KH H[DPSOHV GHVFULEHG DERYH GHPRQVWUDWH WKDW WKH (1' PDMRU URDG GDWD KDV ILJXUHV WKDW DUH
VRPHWLPHVQRW LQ OLQHZLWKZKDWFDQEHH[SHFWHG ,WDSSHDUV WKDW IRUVHYHUDOPHPEHUVWDWHV WKLQJVZHQW
ZURQJ VRPHZKHUH LQ WKH SURFHVV ZKLFK LQLWLDOO\ VWDUWHG ZLWK WKH (1' QRLVH PDSSLQJ ZLWKLQ &('5
PHPEHUVWDWHVDQGFXOPLQDWHGLQWKHGDWDUHSRUWHGE\WKH(($RQWKHLUZHEVLWH:KDWHYHUWKHFDXVHLWLV
LPSHUDWLYHWKDWWKHILQDOUHSRUWHGGDWDLVDFFXUDWHDQGFRUUHFW7KHGDWDLVDQLPSRUWDQWLQIRUPDWLRQVRXUFH
IRUWKRVHLQYROYHGLQGHYHORSLQJDGRSWLQJLPSOHPHQWLQJDQGHYDOXDWLQJHQYLURQPHQWDOQRLVHSROLF\RQD
(XURSHDQDQGRQDQDWLRQDOOHYHO
&KHFNLQJWKH(($GDWDIRUPDMRUURDGV
,QRUGHUWRLGHQWLI\ZKHUHGDWDDQRPDOLHVFRXOGKDYHDULVHQPHPEHUVWDWHVRI&('55RDG1RLVHDQG
VRPH(1'FRPSHWHQWDXWKRULWLHVZHUHUHTXHVWHGWRFKHFNWKHLUGDWDIRUPDMRUURDGVRQWKHZHEVLWHRIWKH
(($,QWRWDOWKHUHZHUH(8FRXQWULHVLQYROYHGLQWKHILUVWURXQG(1'QRLVHPDSSLQJ2XWRIWKHVH
(81DWLRQDO5RDG$XWKRULWLHV 15$VDQGFRPSHWHQWDXWKRULWLHV UHDFWHGXSRQRXU UHTXHVW WRFKHFN
WKHLUGDWDDQGWRFRUUHFW WKHPZKHQQHFHVVDU\6SHFLDODWWHQWLRQZDVDVNHGIRUWKHLQGLFDWRUµQXPEHURI
GZHOOLQJVH[SRVHGWRQRLVH¶EHFDXVHLQ(1'QRLVHPDSSLQJWKLVLQGLFDWRULVFRQVLGHUHGDVWKHRQHZLWK
WKH PRVW H[SUHVVLYHQHVV 2IWHQ WKH QXPEHU RI SHRSOH H[SRVHG WR QRLVH LV FDOFXODWHG E\ VLPSO\
PXOWLSO\LQJWKHQXPEHURIGZHOOLQJVE\WKHLUDYHUDJHKRXVHKROGVL]H7KHRULJLQDODQGFRUUHFWHGGDWDIRU
WKHQXPEHURIGZHOOLQJVDQGSHRSOHLVVKRZQLQWKHWDEOH
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7DEOH2ULJLQDODQGFRUUHFWHGGDWDIRUQRLVHH[SRVHGGZHOOLQJVDQGSHRSOHDORQJVLGHPDMRUURDGVLQ(XURSH

 1XPEHURIGZHOOLQJVDQGSHRSOHH[SRVHGWR
 PRUHWKDQG%/GHQDORQJVLGHPDMRUURDGV
 RXWVLGHDQGLQVLGHDJJORPHUDWLRQV
 GZHOOLQJV SHRSOH
&RXQWU\ RULJLQDOGDWD FRUUHFWHGGDWD RULJLQDOGDWD FRUUHFWHGGDWD
$XVWULD    
%HOJLXP)ODQGHUV    
%XOJDULD    
6ZLW]HUODQG    
&\SUXV QRGDWD  QRGDWD 
&]HFK5HSXEOLF    
*HUPDQ\    
'HQPDUN    
(VWRQLD    
6SDLQ    
)LQODQG    
)UDQFH    
*UHHFH QRGDWD QRGDWD QRGDWD QRGDWD
+XQJDU\    
,UHODQG    
,WDO\    
/LWKXDQLD    
/X[HPERXUJ    
/DWYLD    
0DOWD QRGDWD  QRGDWD 
1HWKHUODQGV    
1RUZD\    
3RODQG    
3RUWXJDO    
5RPDQLD    
6ZHGHQ    
6ORYDNLD    
6ORYHQLD    
8QLWHG.LQJGRP    
727$/,1
(8&+12








5HPDUNV )LJXUHVIRUDOOPDMRUURDGVZKLFKKDYHPRUHWKDQVL[PLOOLRQYHKLFOHSDVVDJHVD\HDU
2ULJLQDOGDWDLVEDVHGRQGDWD(($ZHEVLWHHQG
7KHFRUUHFWLRQVDUHPDUNHGLQJUHHQ
)RUWZRFRXQWULHV%XOJDULDDQG8QLWHG.LQJGRPWKHRXWSXWRIWKHFDOFXODWLRQVVKRZHG
WKDWDGGLWLRQDOFKHFNLQJZDVQRWQHFHVVDU\
2QO\)UDQFH+XQJDU\/X[HPERXUJDQG6ORYDNLDGLGQRWUHDFWXSRQWKHUHTXHVWWRFKHFN
WKHLUPDMRUURDGVILJXUHV

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)RUWKHQXPEHURIGZHOOLQJVH[SRVHGWRPRUHWKDQG%/GHQDORQJVLGHPDMRUURDGVWKHFRUUHFWLRQV
PDGHE\WKH(815$VDQG(8PHPEHUVWDWHVUHVXOWHGLQDQLQFUHDVHRIRQWKH(8OHYHO7KHVDPH
JRHVIRU WKHQRLVHEDQGRIPRUH WKDQG%/GHQ)RU WKHQRLVHEDQGRIPRUH WKDQG%/GHQ WKH
LQFUHDVH LV $V IRU WKH QXPEHURI SHRSOH H[SRVHG WRGLIIHUHQW QRLVHEDQGV LQ/GHQ WKHUH LV RQO\ D
VPDOOLQFUHDVHRIIRUWKHQRLVHEDQGVRIPRUHWKDQG%DQGPRUHWKDQG%/GHQ
7KH FRUUHFWHG ILJXUHV IRU QRLVH H[SRVHG GZHOOLQJ DQG SHRSOH DORQJVLGH PDMRU URDGV ZHUH XVH WR
UHFDOFXODWH YDULDEOHV OLNH KRXVHKROG VL]H DQG UHVLGHQWLDO GHQVLW\$VRQH FDQ VHH LQ DSSHQGL[$DQG%
WKHVH UHFDOFXODWLRQV UHVXOWHG LQ FUHGLEOH ILJXUHV IRU WKRVH (8 DQG&('5PHPEHU VWDWHV WKDW FRUUHFWHG
WKHLURULJLQDOGDWD
3RVVLEOHVRXUFHVRIHUURUV
,QJHQHUDOLQFRUUHFWPDMRUURDGGDWDRQWKH(($ZHEVLWHPD\EHDWWULEXWHGWR
,QFRUUHFWKDQGOLQJRIGDWDURXQGHGWRWKHQHDUHVWKXQGUHG
7KH KDQGERRN ³5HSRUWLQJ 0HFKDQLVP SURSRVHG IRU UHSRUWLQJ XQGHU WKH (QYLURQPHQWDO 1RLVH
'LUHFWLYH (&´ JLYHV GHWDLOHG LQIRUPDWLRQ RQ KRZ WR VSHFLI\ DQG UHSRUW GDWD WR WKH (($ '*
(19  $V IRU WKH URXQGLQJ WR KXQGUHGV WKH KDQGERRN JLYHV WKH IROORZLQJ PHWKRGRORJ\ ³WKH
QXPEHURIGZHOOLQJVLQKXQGUHGVDQGURXQGHGWRWKHQHDUHVWKXQGUHGIRUH[DPSOHLQWKLVFDVHLV
HTXLYDOHQWWRKXQGUHG´'XHWRGLIIHUHQWLQWHUSUHWDWLRQVRIKRZWRURXQGGDWDWRWKHQHDUHVWKXQGUHG
TXLWHDORWRI15$VGLYLGHGWKHLUILJXUHVIRUWKHQXPEHURIGZHOOLQJVE\ZKHUHWKLVZDVQRWUHTXLUHG
,W LV QRW FOHDU ZK\ WKH\ GLG WKLV LQFRUUHFW KDQGOLQJ RI URXQGLQJ WR WKH QHDUHVW KXQGUHGV RQO\ IRU WKH
QXPEHURIGZHOOLQJVDQGQRWIRUWKHQXPEHURISHRSOHRUWKHDUHDH[SRVHGWRQRLVH
0LVLQWHUSUHWDWLRQRIWKHGZHOOLQJVGHILQLWLRQ
6LQFHWKHYDULDEOHµGZHOOLQJ¶ZDVQRWGHILQHGWKH15$VLQWHUSUHWHGWKLVYDULDEOHGLIIHUHQWO\,QVXFK
FDVHVWKHUHIRUH¶LQFRUUHFW¶GDWDZDVVHQWWRWKH(($E\WKH(8PHPEHUVWDWHV
'HILQLWLRQRIQRLVHEDQGV
7KHGLIIHUHQWEDQGVRIYDOXHVRI/GHQDQG/QLJKWLQG%LQWKHDQQH[HVRIWKH'LUHFWLYHDUHJLYHQLQWHUPV
RI!7KLVGHILQLWLRQFDQEHLQWHUSUHWHGLQWZRGLIIHUHQWZD\VIRU
H[DPSOHWRRU!WR7KHVHWZRZD\VWRGHILQHQRLVHEDQGVZLOOUHVXOWLQGLIIHUHQFHVLQ
WKHILJXUHVIRUSHRSOHDQGGZHOOLQJVH[SRVHGWRGLIIHUHQWQRLVHEDQGVHVSHFLDOO\DWWKHORZHUQRLVHOHYHOV
1DWLRQDOURDGVDUHQRWWKHRQO\PDMRUURDGV
,Q VRPH(8PHPEHU VWDWHV WKH FRPSHWHQW DXWKRULW\ DGGHG ILJXUHV IRU UHJLRQDO URDGV WR WKH ILJXUHV
JLYHQE\WKH15$VIRUWKHLUQDWLRQDOURDGV$OWKRXJKWKHUHLVQRTXHVWLRQRIDQHUURUVRPH15$VZLOO
QRWILQGWKHLUILJXUHVIRUQDWLRQDOURDGVRQWKH(($ZHEVLWH,QVWHDGWKH\ZLOOILQGKLJKHUILJXUHVIRUWKH
WRWDORIWKHPDMRUURDGVLQWKHLUPHPEHUVWDWH
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0LVVLQJPDMRUURDGVGDWDLQVLGHDJJORPHUDWLRQV
,QVHYHUDO(XURSHDQFRXQWULHV WKHPDMRUURDGILJXUHVRXWVLGHDJJORPHUDWLRQVDUHWKHVDPHDV IRUWKH
QDWLRQDOWRWDOLQVLGHDQGRXWVLGHDJJORPHUDWLRQV7KLVFDQRQO\EHWUXHLQFDVHVZKHUHDPHPEHUVWDWHKDV
QRDJJORPHUDWLRQVKDVQRPDMRUURDGVLQVLGHDJJORPHUDWLRQVRUGLGQRWGRQRLVHPDSSLQJIRUPDMRUURDGV
LQVLGHDJJORPHUDWLRQVOLNHLQ$XVWULD&\SUXVDQG/X[HPERXUJZHUHWKHRQO\FRXQWULHVUHSRUWHGWRKDYH
QR DJJORPHUDWLRQ ZLWK PRUH WKDQ  LQKDELWDQWV (VWRQLD KDV PDSSHG WKHLU URDGV LQVLGH WKH
DJJORPHUDWLRQ RI7DOOLQQ EXW GLG QRWPDSSHGPDMRU URDGV DFFRUGLQJ WR WKH(1'GHILQLWLRQ )RU VRPH
(XURSHDQFRXQWULHVDQG&('5PHPEHUVWDWHVOLNH)UDQFHDQG6ORYHQLD WKHUHDUHQRGDWDIRUWKHPDMRU
URDGV LQVLGH DJJORPHUDWLRQV 7KH UHDVRQ IRU WKLV PD\ EH UHODWHG WR WKH IDFW WKDW LW LV QRW FOHDU ZKLFK
DXWKRULW\VKRXOGFDQRULVZLOOLQJWRJHQHUDWHWKHILJXUHVIRUPDMRUURDGVLQVLGHDJJORPHUDWLRQV
5HFRPPHQGDWLRQV
%DVHGRQWKHILQGLQJVRXWOLQHGDERYHWKHIROORZLQJUHFRPPHQGDWLRQVDUHJLYHQ
x $Q\GHILQLWLRQRIYDULDEOHVVXFKDVGZHOOLQJVQRLVHEDQGVDQGPDMRUURDGVLQDJJORPHUDWLRQVVKRXOG
EHVWDWHGPRUHFOHDUO\VRLWLVHYLGHQWZKDWLVPHDQW
x &RPPXQLFDWLRQDQGFRRUGLQDWLRQEHWZHHQWKHJRYHUQPHQWDXWKRULWLHVDWGLIIHUHQWOHYHOVRI
DGPLQLVWUDWLRQDVZHOODVSULYDWHDFWRUVUHVSRQVLEOHIRULQIUDVWUXFWXUHPDQDJHPHQWLQVRPH(8
PHPEHUVWDWHVVKRXOGRSWLPL]HWKHSURFHVVRIREWDLQLQJGDWDDQGFDOFXODWLQJWKHILJXUHVIRUPDMRU
URDGV
x 7KH15$VKRXOGDVVHVVWKHTXDOLW\RIWKHLUGDWDE\XVLQJYDULDEOHVOLNHKRXVHKROGVL]HUHVLGHQWLDO
GHQVLW\DQGGLVWDQFHRIQRLVHFRQWRXUVEHIRUHWKH\UHSRUWWKHLU(1'GDWDWRWKHFRPSHWHQWDXWKRULW\
2QO\ZKHQWKHRXWSXWRIWKHVHFDOFXODWLRQVOLHVLQWKHUDQJHRQHZRXOGH[SHFWWKHDFFXUDF\LVDVVXUHG
x 7KHUHVSRQVLELOLW\IRUWKHTXDOLW\RIWKHGDWDUHSRUWHGRQWKH(($ZHEVLWHUHVWVHQWLUHO\ZLWKWKH(1'
FRPSHWHQWDXWKRULW\LQWKHPHPEHUVWDWHV,ID15$LVGLVVDWLVILHGZLWKWKHRIILFLDOO\UHSRUWHGGDWDWKH
15$VKRXOGWDNHDSSURSULDWHDFWLRQWRFRPPXQLFDWHZLWKWKHFRPSHWHQWDXWKRULW\WRHQVXUHWKDWWKH
FRUUHFWGDWDLVUHSRUWHG7KH(($GRHVQRWKDYHWKHFRPSHWHQFHWRDGMXVWLQFRUUHFWGDWDWKHPVHOYHV
7KH(($FDQRQO\XSGDWHGDWDWKDWKDVEHHQIRUPDOO\VXEPLWWHGE\WKHFRPSHWHQWDXWKRULW\RID(8
PHPEHUVWDWH
x 7KHGDWDTXDOLW\DVVHVVPHQWV\VWHPDGRSWHGE\WKH(($LVQRWULJRURXVHQRXJKWRLGHQWLI\
GLVFUHSDQFLHVZLWKLQGDWDVHWV%\HQKDQFLQJWKHLUTXDOLW\DVVHVVPHQWZLWKYDULDEOHVOLNHKRXVHKROG
VL]HUHVLGHQWLDOGHQVLW\DQGGLVWDQFHRIQRLVHFRQWRXUVLWEHFRPHVSRVVLEOHWRGHWHFWSUREOHPVZLWKWKH
DFFXUDF\RIWKHUHSRUWHG(1'QRLVHH[SRVXUHGDWDIRUPDMRUURDGV
x 7KHUHVKRXOGEHDGHTXDWHIHHGEDFNEHWZHHQWKH15$WKHFRPSHWHQWDXWKRULW\LQDPHPEHUVWDWHDQG
(($UHJDUGLQJWKHUHSRUWHGILJXUHVWRHQVXUHWKDWHUURUVDUHDYRLGHG
7KH HYDOXDWLRQ UHSRUWV RQ WKH (1' LPSOHPHQWDWLRQ DOUHDG\ JDYH UHFRPPHQGDWLRQV WR LPSURYH WKH
IXWXUH(1'QRLVHPDSSLQJDQGDFWLRQSODQQLQJ0LOLHX712	53$(&7KLVSDSHUQRW
RQO\FRQILUPVVRPHRI WKHVH UHFRPPHQGDWLRQVEXW LW DOVR DGGV VRPHQHZUHFRPPHQGDWLRQV$OO WKHVH
UHFRPPHQGDWLRQV DUH PHDQW WR LPSURYH WKH RXWSXW RI IXWXUH (1' QRLVH PDSSLQJ LQ WHUPV RI PRUH
DFFXUDWH QRLVH H[SRVXUH GDWD8QELDVHG GDWD LV HVVHQWLDO EHFDXVH WKH(1'QRLVH H[SRVXUH GDWD DUH WKH
GULYLQJIRUFHLQQRLVHDEDWHPHQWRQD(XURSHDQOHYHODVZHOODVRQDQDWLRQDOOHYHO

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5HIHUHQFHV

&%6'HPRJUDILVFKHNHUQFLMIHUVSHUJHPHHQWH&HQWUDDO%XUHDXYRRUGH6WDWLVWLHN

'*(195HSRUWLQJ0HFKDQLVPSURSRVHGIRUUHSRUWLQJXQGHUWKH(QYLURQPHQWDO1RLVH'LUHFWLYH(&+DQGERRN
LQFOXGLQJ'DWD6SHFLILFDWLRQV'LUHFWRUDWH*HQHUDO(QYLURQPHQW2FWREHU

(&'LUHFWLYH(&RIWKH(XURSHDQ3DUOLDPHQWDQGRIWKH&RXQFLORI-XQHUHODWLQJWRWKHDVVHVVPHQWDQG
PDQDJHPHQWRIHQYLURQPHQWDOQRLVH2IILFLDO-RXUQDORIWKH(XURSHDQ&RPPXQLWLHV/

(&5HSRUWIURPWKH&RPPLVVLRQWRWKH(XURSHDQ3DUOLDPHQWDQGWKH&RXQFLORQWKHLPSOHPHQWDWLRQRIWKH(QYLURQPHQWDO
1RLVH'LUHFWLYHLQDFFRUGDQFHZLWK$UWLFOHRI'LUHFWLYH(&(XURSHDQ&RPPLVVLRQ%UXVVHOV
&20ILQDO

(($(LRQHW5HSRUWQHWGHOLYHU\JXLGHIRUHQYLURQPHQWDOQRLVHGDWDXVHUPDQXDOYHUVLRQ(XURSHDQ(QYLURQPHQW
$JHQF\$SULO

(XURVWDW$YHUDJHKRXVHKROGVL]H6,/&LOFBOYSK

0LOLHX712	53$5HYLHZRIWKH,PSOHPHQWDWLRQRI'LUHFWLYH(&RQ(QYLURQPHQWDO1RLVH0LOLHX712	
53$0D\
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